Remote microglial activation in the quinolinic acid model of Huntington's disease.
Intrastriatal injection of quinolinic acid (QA) in the rat leads to several structural and biochemical events which resemble neuropathological changes seen in the striatum of Huntington's disease patients. In the present experiment the accompanying microglial response in striatal projection areas following QA injection was studied immunocytochemically using monoclonal macrophage/microglial markers. After injection of 240 nmol of QA a marked microglial reaction was observed in the entire striatum, whereas injection of the same amount of solvent resulted only in a local microglial reaction around the injection site. Activated microglia were also found in the globus pallidus (GP), the entopeduncular nucleus (EP), the substantia nigra (SN), and the ventroanterior/ventrolateral, the ventromedial, and, in some rats, the reticular thalamic nucleus. The remote microglial reaction started in the first-order projection areas at Day 1 (GP) or Day 3 (EP, SN) and was found in the second-order projection areas (thalamic nuclei) by Day 5. Areas projecting to the striatum such as the amygdala and intralaminar thalamic nuclei remained free of activated microglia. It is concluded that a microglial response in striatal projection areas accompanies excitotoxic striatal injury. Anterograde degeneration of striatal projection neurons can explain the microglial activation in first-order projection areas but other mechanisms such as neuronal hyperexcitation following removal of inhibitory striatal input must be responsible for the rapid transsynaptic microglial activation seen in the thalamus.